ABSTRACT. Gauss established a theory on the functional equation (Gauss' functional equation) 
In this paper we treat the functional equation .(.+ 2o 2 'db] f(a,b) (a,b> 0), (1.2) where f R + x R + R is an unknown function of the above equation.
The purpose of this paper is to obtain new results for the solution of (1.2) by following the theory on Gauss' PROOF. See [4] Gauss (cf. [2] , [3] , [4] , [5] J(a,b) J(a,,b,) (n =0,1,2,. ..). Q.E.D.
In [7] , the following converse of Theorem C(i) is proved. (Cf. Before the proof of Theorem 3 we mention a lemma for it in the next section.
LEMMA.
We shall apply the following lemma to the proof of the main theorem.
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